Insulin downregulates C3 gene expression in human HepG2 cells through activation of PPARγ.
C3 is an acute phase protein, and thus its plasma concentration increases quickly and drastically during the onset of inflammation. Insulin plays a complex role in inflammation. Elevated level of plasma C3 was shown to correlate with heightened fasting insulin levels and insulin resistance and appears to be a risk factor for the cardiovascular disease and atherosclerosis. The main source of plasma C3 is liver. Nothing is known about effects of insulin on C3 gene expression and protein secretion by hepatocytes. In light of these data we asked if insulin is capable of regulating C3 production in hepatocytes. Here we show that insulin downregulates C3 gene expression in human hepatoma cells HepG2 through activation of PI3K, mTORC1, p38 and MEK1/2 signaling pathways. Transcription factors PPARα, PPARγ, HNF4α and NF-κB are important contributors to this process. Insulin activates PPARγ through PI3K/Akt/mTORC1 pathway, which results in PPARγ binding to DR4 and DR0 cis-acting elements within the C3 promoter and subsequent displacement of HNF4α and PPARα from these sites. As a result PPARα/NF-κB complex, which exists on C3 promoter, is broken down and C3 gene expression is downregulated. The data obtained can potentially be used to explain the molecular mechanism underlying the correlation between heightened level of plasma C3 and insulin resistance in humans.